Supplementary Information

Supplementary Table 1. Information on fundsalphaviruses and fundsbetaviruses

Virus

Fungus phylum

Fungus species
(abbreviation)

Accession No.

Virus copy
No.

DNAP Position

Fundsalphavirus

Neocallimastigomycota

Neocallimastix

californiae (Neo_cal)

GCA_002104975.1

1

10

11

12

13

14

15

16

17

18

19

20

MCOGO01000005.1_727220-
727735

MCOGO01000112.1_393-1206

MCOG01000149.1_384862-
384638
MCOGO01000331.1_171535-
170315
MCOG01000452.1_67957-69018

MCOG01000524.1_43418-42306
MCOG01000549.1_40523-41719
MCOGO01000566.1_40848-39946
MCOGO01000572.1_150-1328
MCOGO01000618.1_15743-16924
MCOG01000648.1_20085-19729
MCOGO01000665.1_4185-5024
MCOGO01000753.1_4977-6113
MCOGO01000764.1_5534-6112
MCOGO01000869.1_1652-471
MCOGO01000891.1_3820-4932
MCOGO01000937.1_5753-6934
MCOGO01001255.1_12283-11163
MCOGO01001348.1_5060-6172

MCOG01001403.1_10005-9517



Piromyces finnis
(Pir_fin)

GCA_002104945.1

Anaeromyces robustus GCA_002104895.1
(Ana_rob)

Piromyces sp. E2 (Pir_ GCA_002157105.1
E2)

Pecoramyces GCA _000412615.1

ruminatium (Pec_rum)
Basidiobolomycota Basidiobolus GCA _002104905.1
meristosporus

(Bas_mer)

21

22

23

24

25

26

MCOGO01001412.1_10066-9453
MCOGO01001593.1_1675-599
MCOGO01001603.1_6842-6093
MCOGO01001608.1_6791-6055
MCOGO01001719.1_4122-4502
MCOGO01001761.1_2825-1662

MCFH01000019.1_631779-
631555
MCFH01000063.1_79043-77322

MCFH01000069.1_221525-
220380
MCFH01000083.1_112059-
110575
MCFH01000089.1_115070-
116563
MCFH01000089.1_61193-62587

MCFG01000208.1_45763-44228

MCFG01000243.1_83698-81851
MCFG01000387.1_13696-12551
MCFG01000494.1_10398-8269

KZ150781.1_166785-168551

KZ151082.1_44419-43901
KZ151426.1_6775-7554
KZ151806.1_3433-4230

ASRE01014393.1 1211-3166

MCFE01000191.1_77124-76513



Basidiobolus GCA_000697455.1
heterosporus

(Bas_het)

MCFE01000333.1_22315-21848
MCFE01000822.1 1945 4329

JNET01021252.1_685-104

JNET01029572.1_8763-8128

Mucoromycota Cunninghamella  GCA_000697015.1 JNDRO1000766.1 _801-3227
elegans (Cun_ele)
JNDRO01000766.1 3307-4212
JNDRO01000766.1 2-700
Bifiguratus adelaidae GCA_002261195.1 MVBO001000368.1 2183-339
(Bif _ade)
Saksenaea GCA_000697495.1 JNEV01001195.1 180347-182671
oblongispora
(Sak_obl)
Entomophthoromycota Conidiobolus GCA _001566745.1 KQ964598.1 37719-39284
coronatus (Con_cor)
KQ964610.1 _47151-47588
Mortierellomycota  Mortierella elongata GCA_001651415.1 KV442190.1 1-882
(Mor _elo)
KV442340.1 _1451-111
Mortierella GCA _000739165.1 KN042439.1 59015-58065
verticillata (Mor_ver)
Kickxellomycota Zancudomyces ~ GCA_001969505.1 LSSK01000604.1_8801-6927
culisetae (Zan_cul)
Fundsbetavirus Glomeromycota Rhizophagus GCA _001593125.1 LLXHO01000157.1_5406-5146

irregularis (Rhi_irr)

LLXH01000293.1_51891-53817
LLXHO01000317.1_32257-32018
LLXHO01001253.1_5614-8037
LLXHO01001691.1_15537-19028

LLXH01002175.1_3189-293



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

LLXH01002843.1_66-3107
LLXH01002845.1_579-2819
LLXH01003046.1_163-2130
LLXHO01003321.1_3240-667

LLXH01003480.1_16271-13271
LLXH01003482.1_4466-1887
LLXHO01003505.1_2973-1064
LLXHO01003557.1_4153-2340
LLXHO01003943.1 3823-5355
LLXH01004079.1_1870-2274

LLXHO01005543.1_48-1136
LLXHO01005626.1_3469-2768
LLXH01005626.1_4839-5588

LLXHO01006512.1_2-652
LLXHO01006676.1_3030-3833
LLXHO01006957.1_2-955
LLXHO01007161.1_6-896
LLXH01007210.1_860-84
LLXHO01007333.1_14-493
LLXHO01008151.1_766-35
LLXHO01010162.1_570-1
LLXHO01010738.1_105-524
LLXHO01010756.1_120-524

LLXHO01010763.1_3-506




Supplementary Figure 1. ML tree for DNAP. Fundsalphaviruses
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Supplementary Figure 2. Gene contents of Fundsalphaviruses, Fundsbetaviruses, other
dsDNA virus families, and P. patens ‘virus’. Different conserved proteins and proteins involved

in transposition were labeled by different colors.
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BAAB82447.1 Homo sapiens

NP_001017053.1 Xenopus tropicalis
NP_523568.2 Drosophil

XP_003384780.1 Amphimedon queenslandica
XP_004343911.2 Capsaspora owczarzaki
XP_012752660.1 Acytostelium subglobosum
XP_642389.1 Dictyostelium discoideum
XP_004351648.1 Acanthamoeba castellanii
XP_501801.1 Yarrowia lipolytica
XP_750660.1 Aspergillus fumigatus
XP_011388781.1 Ustilago maydis
KFHB4894.1 Mortierella verticillata
EAZ05808.1 Oryza sativa

XP_024361759.1 Physcomitrella patens
XP. 1

X commoda
XP_005837438.1 Guillardia theta

XP_005703137.1 Galdieria sulphuraria
XP_005713890.1 Chondrus crispus

Eukaryota

XP_002176880.1 Phaeodactylum tricornutum
XP. 1

EJY79001.1 Oxytricha trifallax

100

XP_001348983.1 Plasmodium falciparum
XP_002365904.1 Toxoplasma gondii
XP_002971615.1 Selaginella moellendorfi
XP_001749765.1 Monosiga brevicollis
— XP_004997240.1 Salpingoeca rosetta
AFC34996.1 Ostreococcus tauri virus RT-2011

89

YP_009465794.1 Dishui lake phycodnavirus .
YP_004061502.1 Bathycoccus sp. Phycodnaviridae
YP_009174836.1 Y lake

Sp_Q65216.1 African swine fever virus

BBOS54112.1 Abalone asfarvirus
100 YP_009352573.1 Kaumoebavirus Asfarviridae

AIB52055.1 Faustovirus

94|

'YP_009361656.1 Pacmanvirus
ARF09638.1 Indivirus

QBK89043.1 Mimivirus
AVL93837.1 Megavirus vitis

Mimiviridae
YP_007354410.1 Acanthamoeba polyphaga moumouvirus

MCFH0100008
97|

- - Fundsalphaviruses

MCFHO1
100

MCFH01000089.
L KN042439.1 M
88 YP_004347293.1 Lausannevirus
YP_009345284.1 Noumeavirus
YP_009310325.1 Golden Marseillevirus L
AHC54956.1 Tunisvirus fontaine2 Marsel”e‘/’r’dae
YP_009238879.1 Brazilian marseillevirus

YP_003407048.1 Marseillevirus marseillevirus
SOB74505.1 Cedratvirus lausannensis |
YP_009001355.1 Pithovirus sibericum
SDJ24768.1 Alteribacillus bidgolensis
WP_091588131.1 Bacillaceae

WP_144089327.1 Allobacillus sp.

100

 F m

Pitho-like viruses

WP_093047447.1 Salipaludibacillus aurantiacus
WP_127455219.1 Paenibacillus chondroitinus .
) Bacteria
ACU95311.1 Saccharomonospora vitidis
SFP17302.1 Saccharomonospora viridis
HAG60875.1 Arthrobacter bacterium
WP_ 1
WP_108667290.1 Euzebya rosea

100

ja sp.

0.5

Supplementary Figure 3. ML tree for SAM. Fundsalphaviruses were labeled in green.
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Fundsalphaviruses

YP_0090011441 Piosius sbsricum
50B74125.1 Cedratius lusamnensis
YP_0094491421 Orphecvius
772451 Halothis viescans sscoinss
YP_762407.1 Spodiptera rugiprda ascovius
YP_803361.1 Trchoplusia i ascovis
YP_009640061.1 Diadomus puholus ascovius
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Eukaryotic RNAP Il
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Supplementary Figure 4. ML tree for RPB2. Fundsalphaviruses were labeled in green.



'YP_004347383.1 Lausannevirus
'YP_009345191.1 Noumeavirus

YP_009238979.1 Brazilian marseillevirus Marseilleviridae

100

AHA46350.1 Insectomime virus
AVR53100.1 illevirus Shanghai

KN042439.1

INETOAC Fundsalphaviruses

QBK89898.1 Pithovirus

QBK91460.1 Pithovirus

QBK90689.1 Pithovirus Pitho-like viruses

QBK91933.1 Pithovirus
4 "

YP_(
5 RF08928.1 Catovirus
QFG74221.1 Megaviridae environmental sample
88 ARF09488.1 Indivirus
QBKB8642.1 Mimivirus
100 AYV79835.1 Faunusvirus sp. Mimiviridae
YP_004894383.1 Megavirus chiliensis
AKI78996.1 Acanthamoeba polyphaga mimivirus
YP_007354237.1 Acanthamoeba polyphaga moumouvirus
AGF85493.1 Moumouvirus goulette
XP_011390332.1 Ustilago maydis
XP_502486.1 Yarrowia lipolytica
KFH71968.1 Mortierella verticillata
XP_004364021.1 Capsaspora owczarzaki
XP_004991613.1 rosetta
100} XP_ 1 rosetta
NP_001016473.1 Xenopus tropicalis
NP_001303252.1 Homo sapiens
NP_001260878.1 Drosophila melanogaster
NP_188871.1 Arabidopsis thaliana
EAY94616.1 Oryza sativa
XP_002979667.1 Selaginella moellendorffi Eukaryota
XP 024386055.1 Physcomitrella patens
XP_001417617.1 Ostreococeus lucimarinus
XP_002505155.1 Micromonas commoda
XP_012747726.1 Acytostelium subglobosum
XP_ 1 castellanii
XP_002178061.1 Phaeodactylum tricomutum
o7 XP_005716123.1 Chondrus crispus
{ EJY65550.1 Oxytricha trfallax
XP_005833316.1 Guillardia theta
AAM31970.1 Methanosarcina mazei
OPY19959.1 sp.
WP_096206406.1 Candidatus Methanoperedens nitroreducens
ADDO5718.1 Natrialba magadii
AET63766.1 i
0DS39337.1 Candidatus Altiarchaeales archaeon
AFUS7103.1 Candidatus Nitrososphaera gargensis
RZN60962.1 ia archaeon
PIV89654.1 Candidatus Huberiarchaeum crystalense
ADDO8901.1 Aciduliprofundum boonei
AGO61160.1 Ferroplasma acidarmanus
ADP77453.1 fervidus
ACL11702.1 D Archaea
RLF43205.1 Thermoplasmata archaeon
P
RLG21874.1 Candidatus Micrarchaeota archaeon
GBC71082.1 archaeon HR02
ADG13319.1 Methanocaldococcus infernus
ADC64934.1 placidus
Sp_P41550.1 vannieli
100) AEF97073.1 Methanotorris igneus
A boonei
| RLG35543.1 Methanosarcinales archacon
ABQB7117.1 smithii
K 7 archaeon

Supplementary Figure

5. ML tree for RPB5. Fundsalphaviruses were labeled in green.



Fundsalphaviruses

AXN77193.1 Hellthis virescens ascovirus
'YP_803265.1 Trichoplusia ni ascoy
YP_009640077.1 Diadromus pulchellus ascovirus.
7P ORIOSTE.t b s o »
0083573401 Invertebrate irdoviru Iridoviridae & Ascoviridae
YP 009021192 1 Anopheles minimus \mdowus

AR5 1 Lymptoysi dsease s
3.1 Common midwife toad virus

P 0005525751 Crrasguaaonmana iéors
YP 0050312681 Povius sbacun
S0B74287.1 Codratvirus lausannensis
'YP_009449349.1 Orphaovlvus
AIT54660.2 Melboumevirus
YP_009255196.1 Tokyovirus
Marseilleviridae

Pitho-like viruses

| Pandoraviruses & Molliviurs

AE098282.1 Emiliania hurloyivirus .
| Phycodnaviridae

YP_293818.1 Emiliania huxleyi virus
AEP16007.1 Emiliania hux!eyt virus
CAAST130.1 Arabidopsis thalian:
XP_024539991.1 Solaginella moollndort
XP_002503529.1 Micromonas commoda

XP _005707427.1 Galdieria sulphuraria
P_601909.2 Yarrowia lipolytica
3J0K_A Homo sapiens.
XP_006677630.1 Batrachochytrium dendrobatidis
KFHE5904.1 Mortierella verticillata

OCA16356.1 Xenopus tropicalls
ALJB3355.1 Drosophila melanogaster
XP_019850381.1 Amphimedon usensiandca
XP_004349829.2 Capsaspora owczarzaki
XP_002286060.1 Thalassiosira pxeu

Eukaryotic RNAP Il

XP_001351252.1 Plasmodium falciparum
lax

EJY82530.1 Oxytricha tifa
AVL93704.1 Megavirus vitis

AEX62936.1 Moumouvirus Monve
Mimiviridae

ATZ80519.1 Bodo satans virus

ARF10760.1 Hokovirus

YP_009173653.1 Chrysochromulina ericin virus.
8052581.1 Phaeocystis globosa virus

ADX06029.1 Organic Lake phycodnavirus

ADX08441.1 Organic Lake phycodnavirus,

. Phycodnaviridae

Fundsalphaviruses

00149.1 Neoca
NP.042792- Afoan s fovrvis
880540391 Abalone asfarvirus
100 YP_009361646.1 Pacmanvirus. Asfarviridae
AMNB3579.1 Faustovirus
YP_00935252.1 Kaumobavirus
NP_056240.2 Homo sapiens
OCA47866.1 Xenopus lropicalis
P91875.2 Drosophila melanogaster
XP_019852826.1 Amphimedon queensiandica
XP_004365525. Copasparm awezaz
XP_505368.1 Yarrowia lpolytic
1982 Sciosectaumyces b
KFHG3679.1 Mortierela vortcila
A5 COR6T1180.1 Bamcrootyrio dncobatds
XP_002176367.1 Phasodactylum tricomutum
P_002290924.1 Thalassiosira pseudonana
XP_024542232.1 Selaginelia mosllendorfi
NP_191325.1 Arabidopsis haliana
XP_002505800.1 Micromonas commoda
E076278.1 Oxytricha tfallax

XP_005703600.1 Galdieria sulphuraria
XP_012766592.1 Babosia bigomina
NP_001096176.1 Xenopus tropicals

NP_008986.2 Homo sapiens
987.2 Drosophila melanogaster

NP
XP_019854820.1 Amphimedon queenslandica
KJE94482.1 Capsaspora owczarzaki
XP_502142.1 Yarrowia lpolytica
KFHG5268.1 Morterella verticllata
XP_006682763.1 Batrachochytrium dendrobatidis .
XP_002291242.1 Thlassiosia psaudon Eukaryotic RNAP 11|
X50021811951 Phacodacyum icomatum
EJY87901.1 Oxytricha trifalle
XP_012768920.1 Babesia bigemina
XP_024535104.1 Selaginella moellendortti
BAA9G933.1 Arabidopsis thallana
XP_002502032.1 Micromonas commoda
XP_005708925.1 Galdieria sulphuraria
A4YCRO.1 Metallosphacra sedula
CCC82297.1 Themoproteus tenax
KKK42229.1 Lokiarchaoum sp.
P14247.2 Methanococcus vannieli Archaea
ADQ42372.1 Methanosaeta harundinacea

Eukaryotic RNAP |

05

Supplementary Figure 6. ML tree for RPB1. Fundsalphaviruses were labeled in green
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Fundsalphaviruses
78

9572.1 Ba
AZY88479.1 Lumpfish ranavirus
ASHZ9204.1 Frog virus

80

YP_003852.1 Ambystoma tigrinum virus
QCQ67845.1 European chub iridovirus
ADE34443.1 Turbot reddish body iridovirus
NP_078717.1 Lymphocystis disease virus

ATE87123.1 Shrimp hemocyte iridescent virus

Iridoviridae & Ascoviridae
'YP_762453.1 Spodoptera frugiperda ascovirus
'YP_001110970.1 Heliothis virescens ascovirus

YP_009640081.1 Diadromus pulchellus ascovirus
YP_009010298.1 Invertebrate iridescent virus
'YP_008357301.1 Invertebrate iridovirus
YP_009238702.1 Brazilian marseillevirus
YP_009345453.1 Noumeavirus
100 YP_009094637.1 Melbournevirus Marseilleviridae
YP_009254935.1 Tokyovirus
QBK87047.1 Marseillevirus

QBK91182.1 Pithovirus
100

YP_009449330.1 Orpheovirus.

Pitho-like viruses
'YP_009000916.1 Pithovirus sibericum
ARF09495.1 Indivirus
100

ARF11390.1 Klosneuvirus
AYV81208.1 Harvfovirus sp.
99

ATZ80378.1 Bodo saltans virus

Mimiviridae
AKI79939.1 Acanthamoeba polyphaga mimivirus
100 ACGB0592.1 Acanthamoeba castellanii mamavirus
AEY99296.1 Moumouvirus moumou

YP_008052518.1 Phaeocystis globosa virus

YP_008052518.1 Phaeocystis globosa virus
100] YP_009173524.1 Chrysochromulina ericina virus Ph ycodnavirjdae

ADX06425.1 Organic Lake phycodnavirus

ol ADX06014.1 Organic Lake phycodnavirus

AMNB3797.1

,—'_|— YP_009361500.1 Pacmanvirus A23
100 N

IP_042765.1 African swine fever virus
YP_009352545.1 Kaumoebavirus
EOQ01281.1 Bacillus cereus

Asfarviridae
WP_105503547.1 Staphylococcus pseudintermedius
EDF4965466.1 Listeria monocytogenes
EAE4522308.1 Listeria monocytogenes

WP_089121981.1 Lactobacillus pentosiphilus
WP_117927063.1 Ruminococcus sp.

WP_138330042.1 Clostridium perfringens
WP_144573700.1 Bacillus licheniformis
WP_114628925.1 Oceanispirochaeta sp.
WP_019562317.1 Caldimonas manganoxidans

TCS32061.1

WP_053058164.1

aceti

aplysinae
WP_023906896.1 Xylella fastidiosa

WP_046127417.1 Acinetobacter baumannii

Bacteria
'WP_075783362.1 Rhodovulum sulfidophilum

WP_136440327.1 Primorskyibacter sp.

WP_151599151.1 Ochrobactrum intermedium
ESY72341.1 iz sp.
WP_144306498.1 D

marinus
WP_078686179.1 Desulfovibrio bizertensis
GA022740.1 p.
WP_052617764.1

100

WP_101188029.1 Actinomycetales bacterium

PWM61127.1 Clostridia bacterium
WP_118022852.1 Megasphaera sp.

VVB53383.1 uncultured archaeon

WP_144184014.1 Candidatus Methanolliviera sp.
RPI86173.1 Nitrosopumilales archaeon

Archaea
WP_048176537.1 Methanosarcina barkeri
0.6

Supplementary Figure 7. ML tree for DS helicase-primase. Fundsalphaviruses were labeled in
green.
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100,

74

YP_031587.1 Frog virus 3
QDZ44478.1 Frog virus 3
ALN37227.1 Ambystoma tigrinum virus
AGK44993.1 Chinese giant salamander iridovirus
YP_073582.1 Lymphocystis disease virus
YP_009342180.1 Lymphocystis disease virus
QBK90591.1 Pithovirus.
QBK90214.1 Pithovirus
YP_009329043.1 Cedratvirus
YP_009000929.1 Pithovirus sibericum
QBKB4711.1 Pithovirus.
AHA46063.1 Insectomime virus
YP_009310274.1 Golden Marseillevirus
YP_003406980.1 Marsellevirus marseilievirus
YP_007354415.1 Acanthamoeba polyphaga moumouvirus
YP_004894568.1 Megavirus chiliensis
AUL79315.1 Tupanvirus

ARF09822.1 Indivirus.
AYV79674.1 Faunusvirus sp.
YP_003987078.1 Acanthamoeba polyphaga mimivirus
YP_007354564.1 Acanthamoeba polyphaga moumouvirus
AZLE9178.1 Mimivirus sp.
VBB18441.1 Yasminevirus sp.

YP_003969763.1 Cafeteria roenbergensis virus
YP_003406944.1 Marseillevirus marseillevirus
YP_009254985.1 Tokyovirus

YP_009310251.1 Golden Marseillevirus
YP_009238749.1 Brazilian marseillevirus.
YP_009361689.1 Pacmanvirus
ANIN84338.1 Faustovirus
BBO54081.1 Abalone asfarvirus
YP_009352839.1

ADX06493.1 Organic Lake phycodnavirus

ADX05972.1 Organic Lake phycodnavirus |
YP_007354447.1 Acanthamoeba polyphaga moumouvirus
AZL89306.1 Mimivirus sp.

YP_003986853.1 Acanthamoeba polyphaga mimivirus
AYV78881.1 Edafosvirus sp.

ARF11793.1 Klosneuvirus.

100

AKIB0270.1 Acanthamoeba polyphaga mimivirus
100 AVL94964.1 Moumouvirus australiensis
VBB18217.1 Yasminevirus sp.

YP_004821450.1 Yokapox virus

NP_039015.1 Fowlpox virus

YP_009389359.1 Seal parapoxvirus

AYNG1019.1 Orfvirus

YP_009552029.1 Linepithera humile entomopoxvirus

XP_024388669.1 Physcomitrella patens

XP_002503171.1 Micromonas commoda

XP_011389009.1 Ustilago maydis

NP_001269803.1 Homo sapiens

XP_002931866.2 Xenopus tropicalis

XP_005719085.1 Chondrus crispus

XP_024400851.1 Physcomitrella patens

NP_001276000.1 Homo sapiens

XP_019853034.1 Amphimedon queenslandica

XP_012757950.1 Acytostelium subglobosum

XP_016879552.1 Homo sapiens

XP_012821319.1 Xenopus tropicalis

XP_019855875.1 Amphimedon queensiandica

OAP09331.1 Arabidopsis thaliana

EEC82090.1 Oryza sativa

XP_004344254.1 Capsaspora owczarzaki

KFH69335.1 Mortierella verticilata

XP_011388456.1 Ustilago maydis

XP_T751168.2 Aspergillus fumigatus

P41410.2 Schizosaccharomyces pombe.

XP_005836038.1 Guillardia theta

XP_024530986.1 Selaginella moellendorffi

XP_002994066.1 Selaginella moellendorffi
NP_001332133.1 P

RLB21954.1 Dettaproteobacteria bacterium
HAR34939.1 Desulfobacter sp.
HAWA49384.1 bacterium

TLZ50776.1 Euryarchaeota archason
TLZ84161.1 Euryarchaeota archaeon

ADX04425.1
ADI14321.1 Truepera radiovictrix
ACB83959.1 Natranaerobius thermophilus
WP_107638102.1 Staphylococeus haemolyticus
WP_096819175.1 Lactococcus fujiensis
WP_135949897.1 Microbacterium laevaniformans
WP_056284099.1 Aeromicrobiur sp.
WP_074293626.1 Mycobacteroides abscessus

WP_110641174.1 P
WP_008440177.1 Halorubrum
ABES3031.1 Methanococcoides burtonii

ACU72848.1 acidiphila
BAJ64146.1 Anaerolinea thermophila

Fundsalphaviruses

Iridoviridae

Pitho-like viruses

Marseilleviridae

Mimiviridae

Mimiviridae

Marseilleviridae

Asfarviridae

Phycodnaviridae

Mimiviridae

Poxviridae

Eukaryota

Bacteria & Archaea

Supplementary Figure 8. ML tree for D6/D11-like SNF2 helicase. Fundsalphaviruses

labeled in green.
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Viruses_ADX05856.1_Organic_Lake_phycodnavirus_1
Viruses_ADX06273.1_Organic_Lake_phycodnavirus_2
Bacteria_MBC60876.1_Zetaproteobacteria_bacterium
Bacteria_MBI96606.1_bacterium
Viruses_YP_008173380.1_Chrysachromulina_ericina_virus
Viruses_AET73733.1_Phaeocystis_globosa_virus_14T
Bacteria_MAI17461.1_Marinovum_sp.
Bacteria_MAV56618.1_Candidatus_Pelagibacter_sp.
Bacteria_MAU36502.1_Flavobacteriales_bacterium
Bacteria_MBF95056.1_Myxococcales_bacterium
Bacteria_MAP67415.1_Candidatus_Marinimicrobia_bacterium
Bacteria_MAH37259._Alphaproteobacteria_bacterium
Bacteria_MAR51012.1_Rhodobacteraceae_bacterium
Archaea_RZD41270.1_Euryarchaeota_archaeon
Archaea_MAT49482.1_Euryarchaeota_archaeon
Archaea_RLI34699.1_Candidalus_Bathyarchaeola_archaeon
Archaea_RZD42514.1_Euryarchaeota_archacon
Archaea_AIE96974.1_uncultured_marine_group_Illli_euryarchasote_AD1000_88_G11

Bacteria_MAEB3978.1_Flammeovirgaceae_bacterium
Viruses_YP_007354352.1_Acanthamoeba_polyphaga_mourmouvirus.
Viuses, AGF5374.1 Motmouvius_goulie
_004894504.1_Megavirus_chilie
wuses AUL78171.1_Tupanvirus_soda_lake
Viruses_YP_003986942.1_Acanthamoeba_polyphaga_mimivirus
Viruses_ARF09858.1_Indivirus_ILV1

Vinises ARE1165.1_Koeneuvius KNV1
Viruses_ARF09327.1_Catovirus_CTV'

Bacteria_MBA42445.1 Maqnelo:ucca\es bacterium
Bacteria_MBA42442.1_Magnetococeales_bacterium
Viruses_YP_003969971.1_Cafeteria_roenbergensis_virus_BV-PW1
Viruses_ARF10841.1_Hokovirus_HKV1
Bacteria_MAT73270.1_Planctomycetaceae_bacterium
Bactra_MATGEG7 .1 Planciomycfacass.tacierum

Viruses_AXN77293.1_Heliothis_virescens_ascovirus_3i
Viruses_YP_762465.1_Spodoplera_frugiperda_ascovirus_1a
Viruses_YP_803318.1_Trichoplusia_ni_ascovirus_2c
Viruses_YP_009640074.1_Diadromus_pulchellus_ascovirus_da
Viruses_YP_009046714.1_Amadilidium_vulgare_iridescent_virus.
iruses_NP_149538.1_Invertebrate_iridescent_virus_6
Bacteria_MAI13124.1_Rhodospirillaceae_bacterium
Viruses_YP_009010673.1_Invertebrate_iridovirus_25
Viruses_YP_004732863.1_Wiseana_iridescent_virus.
Viruses_YP_008357429.1_Invertebrate_iridovirus_22
Viruses_YP_009021144.1_Anopheles_minimus_irodovirus
Viruses_YP_654660.1_Invertebrate_iridescent_virus_3
Bacteria_WP_131451015.1_Flavobacterium_sp._JRM
1A89198.1_Flavobacterium_sp._.
Viruses_ALN37692.1_Ambystoma_tigrinum_virus
Viruses_AHM26094.1_Frog_virus_3
Viruses_AAV91100.1_Grouper_iridovirus
1 Viruses_YP_164229.1_Singapore_grouper_iridovirus
Viruses_NP_078656.1_Lymphocystis_disease_virus_1
Vinises P 073620.1_Lymphocyst sease.vins - soa.China
Viruses_NP_612345.1_Infectious_spleen_and_kidney_n
Vinses_BAEGGSS2.1 Red_seabream_iridovirus

0899
0809

§

" Gottides, K766099.1 215654 215684
Fungi_Mycosphasrolia arachidis, LIHB01000126.1 32552 32391
ngi_Meyerozyma carbbica BADS01000008.1_222290_222430
Viruses_AGVO1511.1_Cannos. 8. vinis
Vitses_YP- 000084642 1 Melboumevius
Virises ¥P. 003406500.1 Marseilevius mrseilevirus
s Yo o471z ausreis
rses.YP 009506825 1 Turiovits foniaine2
Eukryolos_XP_ 014157608.1_Sphacroforma_arctica_JP610
Sactria RPH19589.1_ Alleromoriadaseas_bacierum TMED?
Bacloia_MAF46460.1_Acimicroblacoao_baclorium
Archasa, MBP03998.1_Euryarchacota_archaeon
Viuses. YP_003212915.1. Gstiococcus. aun virus_1
Baciotia MAT63066.1_Delococenidia bacterium
Baciera MASS9881 1 Rnodobacieracens. bacterum
osss] Bacloria_MATS7126 1 Aestuarivia
Bacers NATO014 1 Derabcccdn b
Bacloria, MBQ45948.1_Zolaproteobacioria.bactorium
Saciea,MAESST487 Poricocescese. bacarum
Avchace 1IBJG2841 1 Euryerchacota archacon
Visos_P_009507425.1, Hetorosiga. akashive,_virus_01
vchaca. MBAGE036 1 Euryarchacola archacon
Bacieria. MBPO1535.1. Rhodospiifaceas. bacterum
Eukeotes GAQG3IRS | Kepsormium s
Eukaryoles_GAQSU578.1_Klebsormidium ritens
Eukaryores, GAGD1050.1 Rsbsormidum, nons
Eukaryoles_GAQD1766.1 Kisbsormidium ritens
Eukaryoles_GAQ91450.1_Kiebsormidum_nitens
Eukaryotos, GAQBS072.1, Kiabsormidium itns
Eukaryotes_GAQ92084.1 Kiobsormidium ritens
Viruses. P 001426918.1_Acanthocysti.turfacea. chorela_vius_1
Virssos NP 045749.2 Paramecium bursara. Chordla virvs. 1
Baceria MADDS997.1 Vemucomirobiales bacterum
Bacteria_MBL6155 1. Logionelies. bacrum
Bactora. MBL9B159.1_Legionollles_bacterum
Bacicria MBTS7208.1 Dehelococcaidia bacterum
Bocire NGOTEST0 1 Fivbaciries bacrm
Bacieria MBD53126.1 Addimicrobiaceas_bacir
o OULIBGE | Cndts Pyt 57 mgm
Virusos, AETA2T7.1. Eniania,hunyi vive
R Vinesos-YP, 2656361, Emiian, hstep v 86
Vituses YP. 009165305.1. Molivirus. sbericam
Vinsses YP_ 0083160142 Pandoravis, ducis
Viruses YP_008436942.1 Pandoravirus salinus
Bactera WAAT244.1 Deumeonma bactorium
Eukanyolos, CBN80334.1 Eclocarpus.siulon
ﬂc( Viruses_NP_077511.1_Ectocarpus_sfculosus_virs_1
Viuses YP 002154700 Feamanna specis s
g mycee, punciat

 KQ257457.1.643

0908

os77]

0833

Fun
Fung bpzﬂHom\/:es punctatvs K0257464.1 ity
Bacteria_RYE14159.1_Sphingobacteriaceae_bacterium
ungi_Spizellomyces_punctatus_KQ257465.1_400122_400511
Fungi_Rhizophiyctis_rosea_NJGNO1001732.1_1865_2248
s_AIB51863.1_Faustovirus
Viruses. ¥P 003661543.1 Faomanis A23
Viruses_NP_042772.1_African_swine_fever_virus
Viruses_YP_009352595.1_Kaumoebavirus
Fungi_Grosmannia_penicillata_MLJV01000024.1_246928_246734
Fungi_Starmerella_bacillaris_ MWPI01000001.1_573316_572960
Fungi_Nematocida_parisii_JHE05023.1_456788_459300
Fungi_Glomerola_graminicola_GGG97370.1_392564
Fungi_Cystobasidium_palidum_BCIL01000010.1_27706_27981
Fungi_Komagataella_phaffi_FN392321.1_237450_23 70
Fungi_Komagataella_pastoris_CP014584.1_24814
Fungi_Starmerella_apicola_LBNK01000001.1, mm 33821
Fungi_Hamitosporidium_tvaerminnensis_ACSZ01014163.1_707_495
Fungi_Enterocytozoon_bieneusi_CHI91541.1_126431_126123
Archaca_WP_148417027.1_Haloferax_sp._KTX1
chaea_RLG64447.1_archaeon
A h.iea RLG64225.1_archaeon
ises_YP_009448121.1_Flamingopox_virus_FGPVKDOS
iruses_YP_009177166.1_Turkeypox_virus
Viruses_YP_009389393.1_Seal_parapoxvirus
Viruses_YP_009480660.1_Sea_olter_poxvirus
Viruses_YP_009408080.1_Eplesipox_virus
Viruses_YP_009408533.1_NY_014_poxvirus
Viruses_YP_00408331.1_Murmansk_poxvirus
Viruses_NP_570541.1_Camelpox_virus
Viruses_YP_009143461.1_Raccoonpox_virus
Fungl_Rhizophagus_irregularis_LLXH01004711.1_799_278
Fungi_Rhizophagus_irregularis_LLXH01004710.1_799_278
Fungi_Rhizophagus_irregularis_LLXH01002729.1_7337_6747
Fungi_Puccinia_striformis_AJIL01002 470

Supplementary Figure 9. ML tree for A32 packaging ATPase. Viruses and significant hits from
fungi were labeled by blue and orange, respectively.
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Supplementary Figure 10. ML tree for MCP. Viruses and significant hits from fungi were
labeled by blue and orange, respectively.
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